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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of invention of group I (apparatus) claims 1- 
13 in the reply filed on 1 1/12/2010 is acknowledged. Accordingly claims 1-13 and the 
newly added claim 16 have been examined as detailed below. Claims 14, 15 have been 
withdrawn since pertaining to the non-elected invention (process). 

Specification 

Applicant is reminded of the proper content of an abstract of the disclosure. 

A patent abstract is a concise statement of the technical disclosure of the patent 
and should include that which is new in the art to which the invention pertains. If the 
patent is of a basic nature, the entire technical disclosure may be new in the art, and the 
abstract should be directed to the entire disclosure. If the patent is in the nature of an 
improvement in an old apparatus, process, product, or composition, the abstract should 
include the technical disclosure of the improvement. In certain patents, particularly 
those for compounds and compositions, wherein the process for making and/or the use 
thereof are not obvious, the abstract should set forth a process for making and/or use 
thereof. If the new technical disclosure involves modifications or alternatives, the 
abstract should mention by way of example the preferred modification or alternative. 

The abstract should not refer to purported merits or speculative applications of 
the invention and should not compare the invention with the prior art. 

Where applicable, the abstract should include the following: 

(1) if a machine or apparatus, its organization and operation; 
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(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 

Extensive mechanical and design details of apparatus should not be given. 
In the Instant case, the abstract should be in a single paragraph {MPEP 
608.01(b)} 

Claim Rejections - 35 USC § 103 

The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made In order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibashi et al (WO 03/105544 corresponding to US 7,469,654 which is referred to 
hereinafter) in view of Hongoh et al (US 2002/0066536). 

Regarding Claim 1 : Ishibashi et al teach a plasma processing apparatus 

comprising: 

a process vessel 1 in which a substrate 1 1 is processed; 
a gas introducing part (not shown) that introduces process gas into said process 
vessel; 

a transmissive window 15 including a dielectric to air-tightly cover an upper 
opening of the process vessel; 

an antenna member 3c, located above the transmissive window, that introduces 
a microwave into the process vessel; 

a support part 10 supporting a peripheral edge portion of said transmissive 
window 15; and an exhaust pipe (not shown) that exhausts an atmosphere in the 
process vessel via an exhaust device 9, 

wherein said transmissive window 15 has, in a center area thereof, a hanging 
portion (with side wall 31 shown In Figure 20) made of a same material as a material of 
said transmissive window, and a gap is formed between an outer peripheral surface 31 
of the hanging portion and a sidewall of said support part 10 (e.g. Figs. 20, 21 and col. 
11, lines-8-30). 

Ishibashi et al do teach a gap between an outer peripheral surface of the hanging 
portion and a sidewall of said support part but do not explicitly teach gap is with a 
predetermined distance or more. 
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However it is l<nown in tlie art to provide a predetermined gap between adjoining 
parts in microwave plasma apparatus to avoid abnormal discharge due to localized 
microwave electric fields as per reference cited hereunder. 

Hongoh et al teach a microwave plasma apparatus wherein a transmissive plate 
80 with an overhang portion is supported on a support 122 in a plasma chamber 36. 
Hongoh et al further teach a predetermined gap is provided between the overhang 
portion of the transmissive plate and the supporting part and also by curving the sharp 
corners of the support shelf 122 to prevent occurrence of abnormal discharge (e.g. Fig. 
3 and para. 0048-0052). 

Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide a predetermined gap between an outer peripheral 
surface of the hanging portion and a sidewall of said support part as taught by Hongoh 
et al in the apparatus of Ishibashi et al to prevent occurrence of abnormal discharge and 
provide enhanced uniformity of plasma processing. 

Regarding Claims 2, 3: Hongoh et al teach sealing groove 108 is 3-6 mm in 
depth (which nearly matches the claimed range gap of 0.5 to 5 mm. Hongoh et al also 
teach that corners P3, P4, and P5 of the support part 106 are also suitably curved to 
prevent any abnormal discharge between the dielectric window 80 and the supporting 
part 106 (Figs. 2, 3 and para. 0035-0037, 0048-0050). It would be obvious to provide 
the predetermined distance depending upon process limitations like material of the 
transmissive plate etc so as to prevent abnormal discharge between the transmissive 
plate and the support part and obtain enhanced uniformity of plasma processing. 
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Regarding Claim 4: Ishibashi et al teach that that reflecting surface 31 can be 
inclined to the main surface of the top plate 15 (e.g. col. 11, lines 24-43). It would be 
obvious to provide the hanging portion of the transmissive plate 15 as tapered so as to 
prevent undesired propagation of high frequency waves inside the transmissive plate 
and density distribution of plasma can be made more uniform within the plasma 
chamber. 

Regarding Claim 5: Ishibashi et al teach a recessed portion is formed in a center 
side area of the hanging portion (e.g. Figs. 18, 19). 

Claims 6 - 9, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishibashi et al (WO 03/105544 corresponding to US 7,469,654 which is 
referred to hereinafter) in view of Hongoh et al (US 2002/0066536) as applied to 
claims 1- 5 and further in view of Mabuchi et al (US 6,091,045). 

Regarding Claim 6: Ishibashi et al in view of Hongoh et al teach all limitations of 
the claim including recessed portion formed in a center side area of the hanging portion, 
but do not explicitly teach a sidewall forming the recessed portion is a tapered surface 
Inclining toward a center side of the recessed portion. 

Mabuchi et al teach a plasma apparatus comprising a process chamber 1 1 and a 
transmissive plate 14 with a hanging portion and a recesses portion formed In a center 
side area of the hanging portion. Mabuchi further teach that the recessed portion can be 
suitably shaped including a tapered surface inclining toward a center side of the 
recessed portion to further improve plasma uniformity (e.g. Figs. 2, 7, 9-1 1 and col. 4, 
line 30 to col. 6, line 67). 
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Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide the recess with a tapered surface as taught by Mabuchi 
et al in the apparatus of Ishibashi et al in view of Hongoh et al to obtain enhanced 
plasma uniformity 

Regarding Claim 7: Mabuchi et al teach a width of the hanging portion is {(DA2- 
DA1)/2 = (258-1 90)/2 = 34 mm. Further, Hongoh et al teach (para. 0044) that for quartz 
dielectric window, A/4 is 33.5/2 = 16.7 mm. Mabuchi et al also teach that diameter of 
recess is determined based upon process limitations like uniformity of processing, 
higher rate of processing etc, and thus it would be obvious to optimize the width of the 
hanging portion accordingly (Figs. 10, 11, Table 1 and col. 4, lines 30-62) {claim 
limitation "width of hanging portion" is interpreted to imply width of hanging portion when 
the window has a recessed portion in the center area}. 

Regarding Claim 8: Mabuchi et al teach vertical length L of hanging portion (HA1 
- Fig. 11) can be 12 mm (Fig. 11 and col. 4, lines 53-62 and Table 1). Further (as 
explained above under claims 2, 3) , Hongoh et al teach that predetermined distance D 
can be selected as per process limitations like material of the transmissive plate, and 
can be e.g. 3-6 mm (para. 0035). Therefore ratio of L/D would be 2-4 which meets the 
claimed value of equal to or more than 3. 

Regarding Claim 9: Mabuchi et al teach vertical length of hanging portion (HA1 - 
Fig. 1 1 ) can be 12 mm. Mabuchi et al further teach that recess depth (vertical height of 
the hanging portion) is determined based upon process limitations like thickness of the 
transmissive window, plasma processing rate and uniformity (e.g. col. 4, lines 53-62). It 
would thus be obvious to optimize the vertical height of the hanging portion as per 
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process limitations like thickness of the transmissive window, plasma processing rate 
and uniformity. 

Regarding Claim 16: Hongoh et al teach corner portions P3, P5 of the support 
part 106 are curved to avoid electric field concentration and prevent abnormal discharge 
(para. 0034-0036). Further, Mabuchi et al teach edge of recess 14a may be curved (e.g. 
Fig. 7 and col. 5, lines 10-15). It would be obvious to provide curves at corners of the 
transmissive plate, viz. comer portions on a boundary between the outer peripheral 
surface of the hanging portion and a portion, in the transmissive window, supported by 
the support part, and comer portions on a boundary between the outer peripheral 
surface of the hanging portion and a lower surface of the hanging portion, in view of 
teachings of Hongoh et al and Mabuchi et al to further avoid electric field concentrations 
and prevent abnormal discharge and thus obtain improved uniformity of plasma 
processing. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibashi et al (WO 03/105544 corresponding to US 7,469,654 which is referred to 
hereinafter) in view of Hongoh et al (US 2002/0066536) as applied to claims 1 - 5 
and further in view of O'Donnell et al (US 2004/0002221). 

Regarding ClaimlO: Ishibashi et al in view of Hongoh et al teach all limitations of 
the claim except the support part or the side wall facing the inside of the process vessel 
is coated with Y203. 
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O'Donnell et al teach a plasma apparatus wherein interior chamber walls, 
dielectric window etc are coated with Y203 to prevent their deterioration when exposed 
to plasma (para. 0050). 

Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide a coating of Y203 on the support part as taught by 
O'Donnell et al In the apparatus of Ishibashi et al in view of Hongoh et al to prevent 
deterioration when exposed to plasma. 

Claims 11-13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hongoh et al (US 2002/0066536). 

Regarding Claim 1 1 : Hongoh et al teach a plasma processing apparatus 
comprising: 

a process vessel 36 In which a substrate W Is processed; 

a gas Introducing part 52 that introduces process gas Into said process vessel; 

a transmissive window 80 including a dielectric to air-tightly cover an upper 
opening of the process vessel; 

an antenna member 86, located above the transmissive window, that introduces 
a microwave Into the process vessel; 

a support part 106 supporting a peripheral edge portion of said transmissive 
window 80; and an exhaust pipe 76 that exhausts an atmosphere in the process vessel 
via an exhaust device (not shown), 

wherein under said support part, an eave portion (lower stepped portion on which 
the sealing ring 110 rests - Fig. 2) projecting into the process vessel Is provided to be 
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apart from a lower surface of said transmissive window 80 by a predetermined distance 
(i.e. tlie deptli of sealing ring groove 108) {e.g. Figs. 1,2 and para. 0025-0035}. 

Regarding Claims 12, 13: Hongoh et al teach sealing groove 108 is 3-6 mm in 
depth (which nearly matches the claimed range gap of 0.5 to 5 mm (para. 0035). 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (GGPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
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be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

1 ) Claim 1 is provisionally rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claim 8 of copending Application No. 
10/570.631 (US PGPUB 2007/01 13788) in view of Hongoh et al (US 2002/0066536). 

Claim 8 of the copending application teaches all limitations of claim 1 of the 
instant application including a process vessel with a transmissive (top) plate having a 
hanging portion (plurality of conical ring shaped projections on the lower surface of the 
top plate). Further, the apparatus would obviously have a support part for supporting a 
peripheral edge of the transmissive plate, and which would have a gap between an 
outer peripheral surface of the hanging portion and a sidewall of the support part. 

Claim 8 of the copending application does not explicitly teach a support part and 
a gap with predetermined distance formed between an outer peripheral surface of the 
hanging portion and a sidewall of the support part. 

Hongoh et al teach a microwave plasma apparatus wherein a transmissive plate 
80 with an overhang portion is supported on a support 122 in a plasma chamber 36. 
Hongoh et al further teach a predetermined gap is provided between the overhang 
portion of the transmissive plate and the supporting part and also by curving the sharp 
corners of the support shelf 122 to prevent occurrence of abnormal discharge (e.g. Fig. 
3 and para. 0048-0052). 
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Therefore it would have been obvious to one of ordinary sl<ills in the art at the 
time of the invention to provide a support part and predetermined gap between an outer 
peripheral surface of the hanging portion and a sidewall of said support part as taught 
by Hongoh et al in the apparatus of claim 8 of the copending application et al to provide 
enhanced uniformity of plasma processing. 

This is a provisional obviousness-type double patenting rejection. 

2) Claim 1 is provisionally reiected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claims 1 . 2. 4 of copending 
Application No. 1 1/632.779 (US PGPUB 2008/0035058) in view of Hongoh et al (US 
2002/0066536). 

Claims 1, 2, 4 of the copending application teach all limitations of claim 1 of the 
instant application including a process vessel with a transmissive (top) plate having a 
hanging portion (plurality of concentric ridges disposed on the lower surface of the top 
plate). Further, the apparatus would obviously have a support part for supporting a 
peripheral edge of the transmissive plate, and which would have a gap between an 
outer peripheral surface of the hanging portion and a sidewall of the support part. 

Claims 1, 2, 4 of the copending application do not explicitly teach a support part 
and a gap with predetermined distance formed between an outer peripheral surface of 
the hanging portion and a sidewall of the support part. 

Hongoh et al teach a microwave plasma apparatus wherein a transmissive plate 
80 with an overhang portion is supported on a support 122 in a plasma chamber 36. 
Hongoh et al further teach a predetermined gap is provided between the overhang 
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portion of the transmisslve plate and the supporting part and also by curving the sharp 
corners of the support shelf 122 to prevent occurrence of abnormal discharge (e.g. Fig. 
3 and para. 0048-0052). 

Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide a support part and predetermined gap between an outer 
peripheral surface of the hanging portion and a sidewall of said support part as taught 
by Hongoh et al in the apparatus of claims 1 , 2, 4 of the copending application to 
provide enhanced uniformity of plasma processing. 

This is a provisional obviousness-type double patenting rejection. 

3) Claim 1 is provisionally rejected on the ground of nonstatutory obviousness- 
tvpe double patenting as being unpatentable over claims 1 . 2. 4 of copending 
Application No. 1 1/691 154 (US PGPUB 2007/0221294) in view of Hongoh et al (US 
2002/0066536). 

Claim 1 of the copending application teaches all limitations of claim 1 of the 
instant application including a process vessel with a transmisslve (dielectric 
transmission) plate having a hanging portion (annular projecting portion extending 
downward). Claim 1 also teaches an annular support portion (part of upper plate) for 
supporting a peripheral edge of the transmisslve plate, and which has a gap between an 
outer peripheral surface of the hanging portion and a sidewall of the support part. 

Claim 1 of the copending application does not explicitly teach a gap with 
predetermined distance formed between an outer peripheral surface of the hanging 
portion and a sidewall of the support part. 
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Hongoh et al teach a microwave plasma apparatus wlierein a transmissive plate 
80 with an overhang portion is supported on a support 122 in a plasma chamber 36. 
Hongoh et al further teach a predetermined gap is provided between the overhang 
portion of the transmissive plate and the supporting part and also by curving the sharp 
corners of the support shelf 122 to prevent occurrence of abnormal discharge (e.g. Fig. 
3 and para. 0048-0052). 

Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide a predetermined gap between an outer peripheral 
surface of the hanging portion and a sidewall of said support part as taught by Hongoh 
et al in the apparatus of claim 1 of the copending application to provide enhanced 
uniformity of plasma processing. 

This is a provisional obviousness-type double patenting rejection. 

4) Claim 1 is provisionally reiected on the around of nonstatutory obviousness- 
tvpe double patenting as being unpatentable over claims 1 . 2. 4 of US Patent No. 
6.953.908 in view of Hongoh et al (US 2002/0066536). 

Claim 1 of the patent teaches all limitations of claim 1 of the instant application 
including a process vessel with a transmissive plate (dielectric member) having a 
hanging portion (projection in a circumferential direction). Further, the apparatus would 
obviously have a support part for supporting a peripheral edge of the transmissive plate, 
and which would have a gap between an outer peripheral surface of the hanging portion 
and a sidewall of the support part. 
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Claim 1 of the patent does not explicitly teach a support part and a gap with 
predetermined distance formed between an outer peripheral surface of the hanging 
portion and a sidewall of the support part. 

Hongoh et al teach a microwave plasma apparatus wherein a transmissive plate 
80 with an overhang portion is supported on a support 122 in a plasma chamber 36. 
Hongoh et al further teach a predetermined gap is provided between the overhang 
portion of the transmissive plate and the supporting part and also by curving the sharp 
corners of the support shelf 122 to prevent occurrence of abnormal discharge (e.g. Fig. 
3 and para. 0048-0052). 

Therefore it would have been obvious to one of ordinary skills in the art at the 
time of the invention to provide a support part and predetermined gap between an outer 
peripheral surface of the hanging portion and a sidewall of said support part as taught 
by Hongoh et al in the apparatus of claim 1 of the patent to provide enhanced uniformity 
of plasma processing. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAKESH DHINGRA whose telephone number Is 
(571 )272-5959. The examiner can normally be reached on 8:30 - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/RAKESH DHINGRA/ 
Examiner, Art Unit 1716 



